This study was carried out to determine and compare the proximate composition and length weight relationship of C. gariepinus from two culture systems (earthen and concrete ponds). The fish samples were collected from three fish farms with same cultural condition in different areas of Obio-akpor Local Government Area of Rivers State, Nigeria. Result on the length-weight relationship revealed that C.gariepinus reared in concrete tank had a total length of 15.50-49.00cm with a mean of 32.71cm and weight of 150-625g, while total length of C. gariepinus reared in the earthen pond ranged from 19.90-58.0cm with a mean of 39.8cm and weight of 195-825g. The T-test shows that the total length of earthen pond were significantly higher than the concrete tank and the weight in the earthen pond was significantly higher than the concrete tank. Parameters of proximate composition analysed were moisture, protein, lipid, carbohydrate, ash and fiber from the fish flesh. Protein content showed a significantly higher in the earthen ponds than the concrete tanks. Ash contents varied from 1.5±1.66-7.4±0.67% in the concrete tanks and were significantly higher than the earthen ponds which ranged from 3.1±0.94-4.5±2.11%. Lipid was significantly higher in earthen ponds than concrete tanks. Generally, the two culture systems have a significant influence on length-weight relationship and nutritional value of C. gariepinus. However, C. gariepinus reared in concrete tank had a heavier body weight than earthen pond and also C. gariepinus reared in earthen pond had highest nutritive values than the concrete tank.
Introduction
Aquaculture system is defined in terms of species, culture facility and husbandry. The type of culture facility chosen depends on several factors, some of which include: type of species to be raised, climate of area, location of site, available funding for a structure, and size of the operation. Culture facilities in which fish are reared are ponds, tanks, recirculation systems, raceways, and cages in river or tidal streams. They have been developed to meet the economic needs of the fish farmers and the requirements of the species to be cultured. The type of culture medium used and their management have a significant influence on fish farm profitability (Ross and Waten, 1995) and the quality of fish products.
The most common production system in use is the earthen pond and has been in use dating back to time immemorial. Typical fish ponds are earthen enclosures in which the fish live in a natural-like environment, feeding on the natural food growing in the pond itself from sunlight and nutrients available in the pond water. In order to reach higher yields, farmers today introduce nutrients (organic manure) and additional food. Pond culture has a number of advantages in terms of production efficiency, ease of construction, low maintenance and it offers a variety of ecological niches which can support numerous and diverse organisms.
The introductions of concrete tanks allow for manageable pond size, greater human control in operations and facilitate intensive farming thus allowing for higher fish yield. Concrete fish tanks have come into greater prominence since they make aquaculture practices possible in locations of limited water supply with the advantage of better medium control and facilitate fish handling. This type of production system is common in most urban and pre -urban cities in Nigeria particularly where land is not available or suitable for earthen pond construction (Omitoyin, 2007) .
Catfish farming is gradually gaining prominence in Nigeria due to several promotional programmes launched by government agencies and measured to support aquaculture development. Currently, the species mostly cultured are Clarias gariepinus, Heterobranchus sp. and their hybrids in Nigeria (Adewolu et al., 2008) . The earthen ponds and tanks are the commonly used culture facilities for catfish in Nigeria. However, the variations in the two holding facilities may have direct bearing on body composition, health status and growth of fish.
A clear understanding of the growth pattern of the farmed fish and quality are necessary to determine the best culture facility for catfish. In Nigeria, the knowledge of length-weight relationship and proximate composition of Clarias gariepinus cultured in the earthen ponds and concrete tanks are still inadequate .The primary objective of this present study was to identify and compare lengthweight relationship and nutritional elements of Clarias gariepinus from two culture systems (earthen ponds and concrete tanks).
Materials and Methods

Fish Samples
Three fish farms (Victory Integrated Farm Aluu, Justin Farm Aluu, and Amakiri Farm) of C. gariepinus with similar cultural conditions were selected in different areas of Obio-akpor Local Government Area of Rivers State. Cultural conditions were similar from the viewpoint of fish nutrition, size of aquaculture facilities and water management in the selected farms. Fish foods used in all the fish farms were prepared from the same factory (Vital feeds). The fingerlings with average body weight 5.67 ± 0.42 g and average length 10.03 ±1.22 cm were stocked at the same time in early March 2013 and the fish samples were collected during July 2013, with the farmers catching it with various fishing gears such as beach seines, scoop nets and baskets. Ten cultured C. gariepinus market size fish were collected from each of the cultured systems in each of the farm. The fish samples were transported live to the laboratory for analysis. Total length and body weight of each sample were measured to the nearest centimeter on a measuring board and weighed to the nearest gram on a weighing balance. The fish was killed, and the muscle sample was removed from the left side of the fish between the dorsal fin and the operculum, and was weighed to determine the tissue weight composition of the fish flesh and was cleaned, filleted and homogenized for 15mins. The samples for the different chemical analysis were then taken from the homogenous material. The percentage of proximate composition of fish was determined by conventional method of AOAC (2000) . The muscle proximate analysis consisted of determining moisture, crude protein, crude fat, and crude ash. Moisture content was determined by drying samples in an oven at 105 °C until a constant weight was obtained (AOAC, 1990) . Crude protein content was determined by the Kjeldahl method (AOAC, 1990) , and a conversion factor of 6.25 was used to convert total nitrogen to crude protein. Fat extraction was done following the method of Bligh and Dyer (1959) , with slight modifications by Kinsella et al. (1977) . Crude ash was determined by incineration in a muffle furnace at 550°C for 24 h (AOAC, 1990).Carbohydrate content was calculated based on difference calculation [Carbohydrate =100% -(%moisture+ %ash + %crude protein + %fat)].Triplicate determinations were carried out on each chemical analysis.
Length-weight relationship: The length-weight (logtransformed) relationships were determined by linear regression analysis and scatter diagrams of length and weight were plotted. The length-weight relationship of the experimented fish is worked out as per cube law given by Le Cren (1951) . The relationship between total weight (W) and total length (L) of the fish were estimated using the equation: W = aLb, where 'a' is a constant and 'b' is a regression coefficient relating weight (W in grams) and length (L in cm), and was estimated by ordinary least square regression. After transforming the weight and length to logarithms the above equation was applied as follows: log W= log a + b log L, calculated by the method of least square.
Statistical analysis
The values obtained by the analysis of different fish samples (ponds + tanks) was given as the means+ SE. the different between the mean values of the studied parameters was calculated by student t test. Duncan multiple range test was applied, where required to distinguish the significance of various means. Calculations were done with SPSS Statistical package version 16.
Results
Length -Weight Measurement of Clarias gariepinus
The total length, standard length and weight measurement of C. gariepinus from the two cultured systems are presented in Table 1 . The total length of C. gariepinus in the earthen ponds ranged from 15.50 to 49.00cm with a mean of 32.71± 9.2cm while the standard length varied between 12.30 and 46.00cm with a mean of 29.79± 9.2cm. In the concrete tank, the total length ranged from 19.90 to 58.0 cm with a mean of 39.86±8.1cm and the standard length had a range of 13.00 to 52.0cm with a mean of 34.77±8.3cm .The weight of C. gariepinus recorded in the earthen pond during the experimental period was lower than the earthen pond. In the earthen pond values ranged between 150 to 625g with a mean of 348.41±13.93g while the weight C.gariepinus in the concrete tank varied between 195 and 825g with a mean of 522.2± 15.02g.
The T-test in table (2) shows that the TL of concrete tank was significantly higher than earthen pond (P<0.005), and there were no significant difference in SL between concrete tank and earthen pond (P>0.005). The weight of C. gariepinus in the concrete tank were significantly higher than the weight of C. gariepinus in the earthen pond (P<0.01). The Pearson's correlation was also used to determine association between the parameters of total length, standard length and weight. Each of the parameters shows a 'strong' positive correlation with the others with significance P<0.001 (Table 2) .
The length-weight relationship of C. gareipinus reared in the earthen pond was represented by this equation Log W=−1.21+ 2.43 log .There was no significant difference between the exponent value and "3". Hence, it can be concluded that the weight of C. gariepinus increases proportionately to the cube of the length as the exponent value was observed to be almost "3" (2.83). It clearly revealed that the fish is neither heavier nor lighter for its length in the concrete tank. A low exponential value was, however, observed to be significantly less than '3' (2.4) in the C.gariepinus reared in earthen pond. The co-efficient of correlation of C. gariepinus reared in earthen pond was 0.8991 and 0.9736 for concrete tank, which indicates that the relation between length and weight is in tune with the isometric growth (graph).
The values of protein content obtained in the three farms under study ranged from 13.13±0. 89-18.19±3.11% in the earthen ponds, while in the concrete tank, the protein content was in range of 10.5±1.12 -17.1±3.32% (Table 4 ). The result revealed that the protein content of C. gariepinus from the earthen pond was higher than the concrete tank. Similarly, when protein contents were compared between two cultured systems on the three farms, values were far higher in the earthen ponds in farm 1 and 2 than concrete tanks (P<0.05), while in farm 3, there were no significant different in the two cultured systems (P>0.05). Carbohydrate content during the experimental period revealed that C. gariepinus had a very low level of 2.05±2.22-3.08±1.05% of carbohydrate in the earthen ponds and a value of 1.66±2.17-2.31±1.16% in the concrete tanks. The highest carbohydrate content was recovered from the earthen ponds in farm I and II and the lowest from that of concrete tanks, which were significantly higher (P<0.005) ( Table 4 ). While in farm 3, there were no significant differences in both cultured systems.
Ash contents varied from 1.5±1.66-7.4±0.67% in the concrete tanks and were significantly higher (P<0.005) than the earthen ponds which ranged from 3.1±0.94-4.5±2.11%. However, when ash contents of C. gariepinus of the two cultured systems in farm 1and 2 were compared, the values were close to each other but there were not significant different (P>0.005). The lipid contents of C. gariepinus in the earthen ponds systems ranged between 3.5±2.01 -8.3±1.17%, while in the concrete tank, the value varied from 1.1±2.82-5.5±0.29%. The fish lipids were significantly higher in earthen ponds in farm 1and 2 (P<0.005) than the concrete tanks, while in farm 3, there were no significantly difference in both cultured systems. Moisture content differs among all the three farms irrespective of the cultured systems. Differences were very prominent when water contents were compared with those present in concrete tanks and were significantly (P<0.05) higher than the earthen ponds in farm I and II .In farm III, the moisture content were significantly higher in the earthen pond than the concrete tank. Fiber content values of 1.65±0.19 -6.61±2.11% were observed in the concrete tanks and 3.03±0.11-4.5±1.01% was recorded in the earthen pond. In farm II and III, there were no significant difference in both cultured systems , while in farm I, the fiber content were significantly higher in concrete tanks than earthen ponds(P<0.05). Discussion C. gariepinus reared in concrete tanks had a heavier body weight than C. gariepinus reared in earthen ponds. The value ranged between 625-825g with an average mean of 348.4-522.2g respectively. LWR for both cultured systems graphically represented in fig 1 and 2 . LWR of C. gariepinus in both culture systems conform to already record LWR of all species of the genus in Nigerian freshwater systems (Ezenwaji, 2004) . A log transformed length-weight regression analysis for C. gariepinus in the earthen pond and concrete tank species revealed the following linear relations. It can be observed that the length increment responding with a highly increase in weight (0.899-0.973) consist of an exponential relationship which is relatively higher in concrete tank than earthen pond. However, the high value of r indicates a good measures for the strength of these equation and closeness of observed and calculated value of the fish weight. The higher degree of positive correlation between total length and total weight in the two culture systems indicated by high value of correlation coefficient r (Figs.1 and 2) which indicate increase in length with increase in weight. Result of current study revealed that cultured systems had a direct bearing on the nutritional quality of a fish. It has been reported that factors such as endogenous (genetic) and exogenous (related to diet and the environment) (Shearer, 1994) have an impact on the composition and quality of the aqua cultured fish.
The proximate composition of fish cultured in earthen ponds and concrete tanks showed significant higher moisture content in the concrete tank (72. 27-72.96%) than the earthen pond (66.66-70.29%) . Water is the element that has greatest quantity in the composition of fish species and its presence is inverse to the percentage of fat (Wheaterley et al. 1983) as shown in Table 4 . In lipid, higher value of 8.3%were recorded in the earthen pond and were significantly higher (P<0.05) than the values in the concrete tanks 5.5%.This findings is similar to that reported by Akinwumi et al. (2011) which observed that fresh fish had the lowest fat content of 8.57 ± 0.273%. The high fat content recorded in this study is due to the composition of the diet it is fed but especially it is due to the high density of fishes in a same area that prevents them to swim in a freeway (Flos et al. 2002; Mnari 2007 ). Protein were significantly higher (P<0.05) in earthen ponds (13.13-15.75%) and lower in concrete tank (10.5-13.13%). Pond-reared fish, in contrast, obtain a significant proportion of their nutritional needs from pond biota. This is attributed to the fact that fishes cultured in earthen ponds tends to feed more on the available natural foods i.e algae, phytoplankton enriched in protein than the ones cultured in concrete tanks. Thus, this finding is similar to that reported by (Ros et al. 2010) . The ash content in the concrete tanks was 7.4% and was significantly higher than the earthen ponds 4.5%.The difference of the values may come from some extrinsic or intrinsic conditions to the species. Carbohydrate percentage of 2.05-3.08% in the concrete tanks were significantly higher (P<0.05) than the earthen ponds (1.66-2.12%). The carbohydrate content in fish is generally very low and practically considered zero (Payne et al., 1999; Anthony et al., 2000) . The low value recorded in this present study supports the view that carbohydrate plays an insignificant role as energy reserved in aquatic animal (Love et al., 1970) . The fiber content in the concrete tank ranged from 1.65-6.61% and in the earthen ponds it ranged from 3.03-4.5%. The values recorded could be attributed the nature of feed used to feed the fish in the culture systems particularly in the earthen pond where there are natural foods.
Conclusion and Recommendation
LWR result showed that the Regression coefficient for C. gariepinus from the concrete tank and earthen pond did not differ significantly from the hypothesized value 3. However, C. gariepinus reared in concrete tank had a heavier body weight than earthen pond. The result of the studies showed that in terms of protein content, lipid and carbohydrates, C. gariepinus reared in earthen pond had highest nutritive values than the concrete tank. Both cultured systems are good sources of fiber and ash required for good health. Although, the two culture systems show that C. gariepinus reared are highly nutritious-high in terms of protein, lipid, ash and a good source of carbohydrate. Consumers intending to increase their quality of protein intake can benefit from C. gariepinus reared in earthen ponds.
